Cardiovascular System. B.P. 110/70. Pulse 82 minute, regular. Systolic and faint diastolic murmur over the heart, best heard over aorta.
Respiratory System. Noisy respirations; slight, frequent cough. Alimentary System. Nil abnormal. No enlargements of spleen or liver.
FIG. I
A. U. aged 16, height = 4 ft. Morquio-Brailsford syndrome.
Central Nervous System
Cranial Nerves. Good eyesight, corneal haziness visible. Fundi normal. Mentally orientated in place and time, but not interested in general problems. Can read fluently but does not really understand the text. In spite of being almost 17 years old, has a personality of a child of 10: uncertainty, easily gets upset and cries. At Stitchery School makes progress.
Motor Power. All muscles in the upper limbs had full power, intercostal and abdominal muscles contract voluntarily. In the lower limbs weakness in muscles, especially hamstrings, causing hyperextension of knees, more on the left. Walks using a long caliper on the left leg, supported on two sticks about 20 yards.
Reflexes. Positive and symmetric in upper limbs. Spastic finger flexion reflex negative. Abdominal reflexes negative. Knee and ankle jerks positive. Babinski and Rossolimo positive bilaterally. All modalities of sensation were present throughout.
Bladder Function. Was normal, except that is unable to hold urine for long and is passing urine on laughing.
Bowels. Open daily. Started menstruations at the age of 13, menstruations regular. X-ray of bones I. Skull-no lession detected. 2. Spine-marked congenital anomalies, irregular vertebral bodies. Spina fibida occulta S2-3. Kyphoscoliosis. Short trunk and neck ( fig. 2) .
3. Thorax-gross deformity of the thoracic cage. Gibbus deformity at lower dorsal level. Defects in ribs especially right which are oar shaped ( fig. 3) .
4. Both hip joints-subluxation of the left. The base of the pelvis and femur show some underdevelopment.
5. Both knees and tibia-the epiphyses are united in both knee joints and ankles. Full growth of tibia.
6. Both forearms-deformities of lower ends of radius and ulna. F. U. was born half an hour after her twin sister S., who has a hare lip but is other wise perfectly healthy, well developed mentally and physically ( fig. 4 ). F. was born after normal pregnancy of 9 months. No forceps were used. At birth it was noticed that hel� feet were turned inwards. This was corrected with plasters and the feet were straight at the age of 2. It was soon noticed that F. is pigeon-chested.
At the age of 9 she developed epilepsy. Had electro-encephalogram. Was taking Phenobarbitone t a grain twice a day and has not had an epileptic fit for the last three years. Had, however, recently a fit and Epanutin had to be added to control the fits. Always had a short body and long legs. Was always shorter than her twin sister but is taller by 5 in. than her elder sister who also has Morquio-Brailsford syndrome. At the age of I I, changes in the heart were noticed. 
FIG. 4
Left and top: F. U. aged I4, height = 4 ft. 5 in., Morquio-Brailsford syndrome.
Bottom right: The twins F. U. and S. U. aged 4 and A. U. aged 6 in the middle.
Cardiovascular System. Blood press t# e 106/70 mm. Hg. Pulse 95 per minute, regular. Over the heart, loud systolic and�'qqiet short diastolic murmur best heard over the ao � ta, ( splitting of the second sound. Ni �,;a bI!ormal in the respiratory system. Good appetite, no indigestion. Liver not enlarged, spleen not enlarged.
Central Nervous System
Cranial Nerves. Good eyesight, fundi normal, corneal haziness due to deposits of granulations in the cornea seen through slit-lamp (Mr. J. Moss, F.R.C.S.). Hearing diminished,in the left ear. Mentally well orientated in time, place and persons . . Knows letters but can read with difficulty only short words. Her reading age is that of a child of 7. She knows figures but can only calculate correctly up to 5. Was developing mentally normally as her twin sister up to the age of 10 when her mental development became slow. Emotionally quiet, composed, sensible. Attends hospital school, making slow progress.
Motor power. All muscles in the upper limbs' had full power, intercostal and abdominal muscles were present, lower abdominals being weaker. In the lower limbs, complete paralysis except some little power in adductors, quadriceps, right hamstrings. Normal spine by S. U.
Bladder function was normal with good sensation of fullness and when passing urine. Does not get wet. Bowels function also normal with good sensation of fullness and when having bowels open which she does daily on the toilet.
Menstruations. Started her first period a month ago.
Investigations. Electrocardiogram normal with sinus arrythmia. Hb II3 per cent., white count 7000, presence of metachromatic granulations in leukocytes. Blood urea 35 mg. per cent. Glucose fasting lIO mg. per cent. Blood group AI. Rhesus = negative. W.R. = negative. P.P.R. = negative.
Drine sterile. Drine screening test for mucopolysacchariduria positive (cetab = cetyltimethyl ammonium bromide (Mayer).
X-ray of bones I. Skull-normal, sella turcica normal. 2. Spine-marked anomalies in cervical, dorsal, lumbar, sacral and coccygeal vertebrae ( fig. 5 ). Vertebral bodies irregular in shape; flat vertebrae, kypho-scoliosis in dorso-Iumbar spine, lateral dislocation T9 to TIO vertebrae, spina bifid a occulta SI, large flat coccyx. 3. Thorax-deformity of thoracic cage, kyphosis, oar-shaped ribs ( fig. 6 ). Anomalies in carpal bones and lower end of radii. Deformed shape of radius and ulna ( fig. 7) .
Infantile type of pelvis with shortening of the femoral neck. Irregularities and exostoses in metatarsal bones.
Summarising, this child, aged 14, has: (I) severe bony changes, short neck, kypho scoliosis and dwarfism with characteristic gargoyle-like face, comparatively long extrem ities; (2) cloudy corneae; (3) retarded intellect; (4) severe heart changes; (5) metachromatic granulations in polymorph leukocytes; (6) incomplete paraplegia below TIO; (7) positive test for presence of excessive amounts of mucopolysaccharides.
These symptoms are compatible with the Morquio-Brailsford syndrome. As this patient F. D. has a twin sister, S. D., who apart from having a hare-lip is developed normally from the physical and mental point of view, we had the unique opportunity to compare the findings ( fig. 8) . S. D. is taller by 6 in. and she is I stone 41b. heavier. She has normal bones, no changes in the spine and her face has normal features. She has no corneal clouding, no metachromatic granules in the leukocytes and the screening test for mucopolysaccharides was negative.
FIG. 7
Anomalies in carpal bones and lower end of radius by F. U.
Normal bones S. U.
Detailed investigations of the blood groups in both twins gave identical results, i.e. Blood group =A1• Rhesus = negative. Antigens =MN and SS were present. F� (Duffy) was positive. K (Kelly) was negative. F. U. and S . U. have identical blood groups. Enquiries into the birth circumstances of the twins revealed that there was only one placenta. Unfortunately nothing was m � n tioned, if there was one or two chorionic sacs. Fingerprints investigations in the twlOS revealed no similarity, which apparently is absent even in uni-ovular identical twins.
All these disorders are determined by a single mutant gene in either dominant or recessive condition. Some are determined by genes on an autosomal chromo some and some by a gene on X-chromosome. In the last case the disorder is sex linked NJA A (1946). V. McKussick states that the Morquio-Brailsford syndrome is inherited from both parents as an autosomal recessive. It is rare and occurs 1 in 40,000 births.
Taking into consideration clinical symptoms, genetic factors and biochemic findings, we are able to distinguish now the following six forms of mucopoly saccharides disorders (V. McKussick, 1966) : 
DISCUSSION
The Morquio-Brailsford syndrome belongs to a group of constitutional dis turbances of bone growth, appearing after birth, in which the enchondral ossification is primarily impaired. The first symptoms usually appear at the time when the child starts to walk and gradually the child develops dwarfism, with short neck and trunk, kyphoscoliosis with extremities comparatively long and sometimes paraplegia.
The first case of this disorder was recognised clinically by John Thompson in Edinburgh between 1900 and 1913. The first description of the clinical symptoms appeared in the Proceedings of the Royal Society of Medicine by Hunter (1917). It concerned two brothers aged 10 and 8 who were dwarfs, deaf and had widely spaced teeth, short neck, hepatosplenomegaly, inguinal hernia, short, broad, thick and stiff hands, semi-flexed knees and noisy respiration. The older boy also had heart changes.
Gertrud Hurler (1919) published two cases with gibbus, corneal clouding and retardation of intellect. Many cases with these clinical symptoms, with some variations, depending on the stage of advancement of the disorder, were described in the literature and various names to some symptomo-complexes attached.
FIG. 9
Metachromatic granulations in leukocytes stained according to Muir (Toluidine blue, alcohol fixation). Dorfman and Lorincz (1957) described in Hurler syndrome presence of mucopolysaccharides in the urine. Further studies on mucopolysaccharides revealed existence of various types of these compounds: chondroitin sulfate H., chondroitin sulfate B., Heparitin, Keratosulfate. The mucopolysaccharides are important elements of connective tissue (Uzman, 1955) . Reilley (1941) demonstrated presence of metachromatic granules in circulating polynuclear leucocytes and in cells in bone marrow ( fig. 9) . Muir (1963) described a method to demonstrate metachromatic granules in the cytoplasm of lymphocytes (toluidine blue stain after methyl alcohol fixation).
The corneal clouding, presence of granulations in the white blood cells and bone marrow, hepatosplenomegaly, and mental deterioration are considered to be the result of gluco-protein storage.
The two cases of Morquio-Brailsford syndrome described here have severe bony changes, especially in the spine, with spinal cord involvement, short neck and deformities. Both have cloudy corneae, presence of metachromatic granulations in polymorph leukocytes and their intellect is retarded. In both cases excessive amounts of mucopolysaccharides were found in the urine (Meyer's test positive). In both cases changes in the heart were found compatible with aortal valvular dysfunction. The diagnosis of Morquio-Brailsford syndrome seems the most appropriate. Further lengthy biochemical investigations are in progress in order to determine if there is a preponderance of keratosulfate in the urine which would confirm the diagnosis. The syndrome appeared here in a marriage of two healthy people with a still-born first child where the possibility that this foetus could not live because of severe constitutional changes, should be borne in mind. The next child has the Morquio-Brailsford syndrome and so has one of the twins born two years later. The fifth child, a boy, is at present developing normally with no ex cessive amounts of mucopolysaccharides in the urine, no corneal haziness or metachromatic granulations in the white blood cells ( fig. 10 ). 3. The Morquio-Brailsford syndrome belongs to constitutional disorders of connective tissue when excessive amounts of mucopolysaccharides can be revealed in the urine.
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